Recently Acin et al. classified three qubit states and showed that there would be various types of three qubit entangled states. Using the entangled three qubit states classified by Acin et al. we consider the quantum teleportation among three parties. And we find the best fidelity conditions for the quantum teleportation among three parties. Quantum teleportation of three parties using a three qubit entangled state was introduced by Karsson et al [2] .
Recently Acin et al. showed that there are 7 different entangled states in three qubit states [4] . In this paper, we consider quantum teleportation in three parties with those entangled states.In fact Yeo considered the quantum teleportation among three parties, using GHZ state and W state [3] . So we will consider the quantum teleportation among three parties, using the other entangled states except GHZ state and W state. For each case, we will provide the fidelity, the best fidelity condition and teleportation protocols. This paper is organized as follows. In the section I, we first review the three party quantum teleportation with GHZ state and W state. In the section II, we consider quantum teleportation in three parties sharing different entangled states based on Acin et al.'s classification of three qubit states. And the roles of parties, sender, co-sender, and receiver, are determined. Also we give the best fidelity conditions for each case. In the section III, we summarize and discuss our results.
I. QUANTUM TELEPORTATION IN THREE PARTIES WITH SYMMETRIC THREE-QUBIT STATES
Let us review quantum teleportation among three parties. Quantum teleportation in three parties sharing a three-qubit entangled state consists of three steps: 1)First, three parties shares a three qubit entangled state. A sender performs Bell basis measurement on his(or her) two qubits,(one is the information qubit and the other the qubit entangled to other parties) and sends the measurement result j to the co-sender and the receiver. The Bell basis measurement makes use of the following projection operators :
, where
2)The co-sender performs single qubit measurement, according to the sender's measurement result j, and sends the measurement result k to the receiver. The single qubit measurement applies the following pojections : |µ + µ + | for k = 1 and |µ − µ − | for k = 2, where
3)Given the protocol provided in the secret when three parties are separated, the receiver performs local unitary operations according to the measurement results j and k. Then the party recovers the information state with a probability.
If |τ denotes the receiver's reconstructed state, then the success rate is measured by the fidelity of the original information state, |ψ = cos(θ/2)|0 + e iφ sin(θ/2)|1 , and the |τ , which is
When the GHZ state is shared in three parties, the fidelity is shown as F GHZ = When the W state is shared in three parties, the fidelity is shown as F W = 7/9 given the protocol in table II. 
then the fidelity produces the best result.
II. Quantum teleportation with asymmetric states
The classification of three-qubit state by Acin et al. is as follows;
Type 1 (Product states)
Type 2a (Biseparable states)
Type 2b (GHZ state)
Type 3a (Tri-Bell state)
Type 3b (Extended GHZ states)
Type 4a
Type 4b
Type 4c
Type 5 (Real states)
Note that the tri-Bell state is equivalent to the W state. Therefore, we need to consider only type3-5 states.
We now show all schemes of quantum teleportation in three parties sharing one of the these types. Note the reference of protocols. The two W protocols are equivalent with respect to a permutation of parties. 
Suppose that they want to teleport the information state cos(θ/2)|0 + e iκ sin(θ/2)|1 . We know that Bob and
Cindy are symmetric to a permutation of them. There are four choices in determining their roles of quantum teleportation. We will use '→' to mean that a party sends the measurement result to another one via CC(one-way) and '↔' to mean that both → and ← are possible via CC(two-way).
Alice(sender) → Bob ↔ Cindy
The fidelity is The fidelity is 8 9 , and the protocol is of W.
3. Bob(sender) → Cindy(co-sender) → Alice(receiver)
The fidelity is Suppose that Alice, Bob and Cindy shared the following state
Since Bob and Cindy are symmetric parties, there are four cases as follows,
The fidelity is 2 3 and the protocol is of W.
2. Bob(sender) → Alice(co-sender) → Cindy(receiver)
The fidelity is 2 3 and the protocol is of the second W.
C. Quantum teleportation in three parties sharing the type4b state
Suppose that Alice, Bob and Cindy shared the following state
Since there are no symmetric parties, there are six cases as follows,
The fidelity is 3 4 and the protocol is of W.
The fidelity is The fidelity is 3 4 and the protocol is of W.
E. Quantum teleportation in three parties sharing the type5 state
The fidelity is The fidelity is 2 3 and the protocol is of W.
All scheme of quantum teleportatopn among three parties are shown in 
